Summary.-A series of 300 patients presenting consecutively with primary operable breast cancer has been studied. A significant correlation was found between oestrogen-receptor (ER) content and histological grade: the better-differentiated tumours rarely lacked receptor. This correlation was significant only in women defined as post-menopausal. Data on early recurrence of disease indicate a worse prognosis for women in whom primary tumours are ER-.
assay of oestrogen receptor (ER) in metastatic breast tumours helps in predicting the likelihood of a favourable response to endocrine therapy (McGuire et al., 1975) . Since cells normally dependent on oestrogen contain a similar receptor (Jensen et al., 1968; Gorski et al., 1968 ) the presence of this protein may reflect the degree of differentiation of the cells. If this is true, there should be a correlation between ER content and other parameters which assess differentiation, and in particular with assessment of tumour grade. A number of reports have variously stated that there was no significant correlation (Johanssen et al., 1970; Rosen et al., 1975) or that, in a small number of cases, there may be such a relationship (Heuson, 1975) .
One of the objectives of the present study was to test this hypothesis, and another was to determine whether ER content of the primary tumour is as valuable in estimating likelihood of early recurrence as histological grade is reported to be (Bloom & Richardson, 1957) .
AMATERIALS AND METHODS
Patients and Clinical follow-up.-In this study we have, to date, examined a series of 300 female patients, aged 27-70, presenting consecutively to the Breast Clinic at the City Hospital, Nottingham, wvith primary operable breast cancer. In general, these patients had tumours < 5 cm in diameter, not fixed locally, and with no clinical evidence of metastatic spread, thus generally equating to TNM Stage I arid II breast cancer. At mastectomy a lymph node was removed from the low, axillary group, from the apex of the axilla and from the internal mammary chain via the second intercostal space. In all cases the primary tumour and lymph nodes were examined histologically, and in most cases part of the primary tumour was immediately immersed in liquid N2 and stored for subsequent ER assay.
Patients wrere followed up in a postmastectomy clinic by the two surgeons (R.W.B. and C.J.D.); attendance was at 3-month intervals to 18 months and then at 6-month intervals. Blood analyses of haemoglobin, wrhite-cell count, erythrocyte sedimentation rate, liver-function tests and serum calcium were carried out every 6 months. Bone scans writh skeletal surveys were performed shortly after mastectomy and then annually.
Recurrence for the purpose of this study has been defined as: (i) (400 1) of charcoal (0-50% wzN/v) in the tris-HCI buffer containing gelatin (0-40% w/v) and Dextran T70 (0.050% w/v) w%as then added and the tubes agitated for 90 ruin. The charcoal was precipitated by centrifugation and the radioactivity in 50 ,ul of the supernatant determined. An estimate of the binding-site concentration was made by use of the Newton-Raphson iterative curve-fitting technique, using equations derived from the Law of Mass Action (Feldman, 1972) . Nonspecific binding was accounted for by the inclusion of a saturating concentration of
[3H] oestradiol in one tube, and this was used as a correction to the other points. Tumours were considered as ER + only when the association constant was > 109 l/mnol and the binding-site concentration Nwas > 5 fmol/mg cytosol protein.
RESULTS
In the series of 300 patients, data were not available when the receptor assav was not performed (41), when tumours were The figure shows the percentage of patients free from recurrence, plotted according to their ER status, on a lifetable basis. At 18 months of follow-up there is a significant difference (P < 0 05, t-test) between the points on the 2 curves.
DISCUSSION been classed as
The data presented support the hypois latter group thesis that the presence or absence of relation between oestrogen receptor (ER) in the cytosol rade. It is clear reflects the degree of differentiation of cellular differen-the cells. The relationship between ER evident (Grades content and histological grade has been ally evidence of suggested previously (Heuson, 1975) but was not found by others (Johanssen et al., ,s no relationship 1970; Rosen et al., 1975) . However, any and lymph-node correlation of receptor content with more age) was found detailed histological features remains to be established. (Figure) . Although the definition of recurrence is not that recommended by UICC, it was felt that very small minor wound recurrences could not justifiably be regarded as similar to major distant metastases, and that the analysis was of greater value as reported. Knowing that ER+ tumours respond better to endocrine therapy than ER-tumours (McGuire et al., 1975) and that women who have a longer disease-free interval are believed to respond more often to hormone manipulation, the curves in the Figure might have been anticipated. A recent report (Knight et al., 1977) although on a smaller series of patients, also finds curves which are very similar to those presented here. However, these workers state that ER status is an independent prognostic feature, independent of such criteria as stage of disease (as also do we: Table II) , tumour site or size, or age of patient; though no mention was made of tumour differentiation.
The questions now being investigated are: (i) whether ER status is of prognostic significance in itself or only in relation to tumour grade; (ii) whether ER content is a marker which will help to modify and make more precise the histological grading. In particular the clinical course of the disease in women with ERor ER + tumours within Grade II or Grade III will shed some light on these problems.
